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ABSTRACT 
Health communications are often unsuccessful at reducing risky behavior. 
Reactance theory was tested as an explanation for the mismatch of healthy belief and 
unhealthy behavior. Reactance theory predicts psychological distancing and rebellion due 
to a freedom elimination or restriction. Prior research on reactance theory in the health 
domain has not distinguished between criticism for previous risky behavior and threatening 
a freedom, and has not considered a freedom threat for one person versus multiple 
people. Both of these dimensions, criticism and type of threat, were tested. 
College students were told they had extensive damage from exposure to ultraviolet 
(UV) light, and then were provoked with a persuasive health communication instructing a 
reduction in UV exposure and regular use of sunscreen. Experimental conditions differed 
on whether participants were criticized for their damage or whether the environment was to 
blame. Conditions also differed on whether participants believed the health message was 
specific to them (individual threat) or whether multiple people received the message 
(general threat). 
Regression analyses were used to test for reactance; self-esteem, prior tanning 
behavior, and gender were tested as moderators. Reactance was operationally defined as 
a lack of decrease in willingness to tan from pre-test to post-test. Hypotheses were 
partially supported: individual freedom threat did lead to reactance, especially among 
frequent tanners and participants with high self-esteem. The role of criticism in producing 
reactance was less supported. Future research should make both criticism of prior risky 
behavior as well as the persuasive attempt of the heath communication more salient, and 
should also avoid inducing hypocrisy, which increases compliance and reduces reactance. 
However, results of the current study did provide mild support for the dual roles of criticism 
and individual freedom threat in creating reactance to a persuasive health message. 
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INTRODUCTION 
In spite of the fact that skin cancer is one of the most preventable cancers , it is 
currently the most common form of cancer in the United States (American Cancer Society, 
2005). More than one million cases of skin cancer are expected to be diagnosed this year, 
and scientists believe that more than 90% of these cases will be due to exposure to the 
sun or other forms of ultraviolet (UV) radiation , such as tanning booths (American Cancer 
Society, 2005) . While some incidental UV exposure is unavoidable, deliberate efforts to 
receive a tan are entirely avoidable. 
Although recent efforts by the public health and medical communities have 
succeeded in increasing awareness of the dangers of tanning among the American public 
(Arthey & Clarke, 1995), several studies have shown that this increased knowledge does 
not necessarily translate into decreases in tanning or increases in UV protective behaviors 
(Beasley & Kittel, 1997; Robinson, Rigel, & Amonette, 1997). For example, a survey of 
tanning booth users found large discrepancies between participants' beliefs and behavior. 
When asked about possible dangers of using a tanning bed, 52% of current tanning bed 
users believed that tanning beds were not safe, and an additional 24% were undecided 
(Knight, Kirincich, Farmer, & Hood, 2002). Furthermore, 91 % of these current tanners 
agreed that tanning booths could lead to skin cancer, and 93% thought tanning could result 
in premature aging. 
Given these statistics, it is not surprising that a recent experimental intervention 
designed to test the effectiveness of multiple intervention components failed to change 
tanning behavior. In the study, adults at a beach received a complex intervention , 
including UV protection recommendations , a personal UV damage assessment, 
inducement of a public commitment to reduce exposure, and free sunscreen (Pagoto, 
McChargue, & Fuqua, 2003). This intervention was intended to reduce UV exposure (i.e. , 
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spend less time outdoors) and increase UV protection (i.e., wear sunscreen) among 
participants in the intervention condition, as compared to those in a no treatment control 
condition. Participants in the intervention condition did significantly increase sun protection 
as compared to participants in the control condition; however, neither group decreased 
their tanning behavior. Although the participants in the intervention condition learned 
about the dangers of tanning, this knowledge did not translate to less tanning behavior. 
Thus, it appears that people may be (or can become) educated about the harmful 
effects of tanning or UV exposure, but they still maintain attitudes and beliefs that counter 
the factual information and lead to tanning behavior against medical recommendations. A 
number of different theories have been proposed to account for this inconsistency, and 
several of them are supported by research. For example, research on tanners has 
suggested that although people acknowledge potential health consequences of tanning in 
general, they believe that their own risk is comparatively low (Cody & Lee, 1990). This 
optimistic bias among tanners likely accounts for some of the discrepancy between belief 
and behavior. 
A relatively successful approach to reducing tanning behavior among young people 
is based on evidence that adolescents tend to be more concerned with their appearance 
than with distal health outcomes (Broadstock, Borland, & Gason, 1992; Mahler, Kulik, 
Gibbons, Gerrard, & Harrell , 2003). Recent UV interventions that focused on appearance 
rather than health consequences (i.e., aging of the skin rather than skin cancer) resulted in 
a greater reduction in tanning among youth than traditional health-focused interventions 
(Hillhouse & Turrisi, 2002; Jones & Leary, 1994; Mahler et al., 2003). By using 
appearance-based interventions, these studies were better able to motivate adolescent 
participants to change their harmful tanning behavior to match their healthy beliefs. 
3 
Optimistic bias, appearance-focus, and other related theories often employed in UV 
research have accounted for the incompatibility between tanning attitudes, beliefs, and 
behavior with some success. However, some interventions designed to decrease tanning 
have actually resulted in an increase in tanning behavior or in willingness to tan (Jones & 
Leary, 1994; Gibbons, Stock, Gerrard, Eggleston, Dykstra, Mahler, & Kulik, 2005). This 
unintended effect is beyond explanation for most social-psychological theories utilized in 
designing UV interventions, but it is clearly a phenomenon requiring more investigation. 
An intervention that not only fails to reduce harmful behavior, but actually increases the 
dangerous behavior is unsatisfactory by any standard. The current study tested the 
application of reactance theory to explain the increased tanning behavior uncovered in 
previous UV interventions. 
Reactance theory (Brehm, 1966) has received little empirical attention as a viable 
explanation for the discrepancy between knowledge of harmful consequences from tanning 
and tanning behavior. Yet Brehm's theory has clear relevance to medical adherence (e.g., 
reducing dietary cholesterol) in general, and to UV exposure reduction in particular. 
Reactance theory is especially useful in explaining unanticipated reverse effects of an 
intervention. 
Reactance Theory 
Reactance is the psychological motivation to reestablish a freedom that is 
perceived to be threatened or has been eliminated (Brehm, 1966). In general, any 
behavior that a person is capable of performing and believes they are free to perform can 
be considered a freedom . Different freedoms are important to different people, and the 
importance of a specific freedom to an individual, as well as the strength with which it is 
held, can change over time. The level of reactance a person experiences varies with the 
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desirability of the freedom, the strength of the threat to that freedom, and the proportion of 
freedoms that are threatened at the same time (Brehm, 1966). 
Psychological reactance has been measured in a number of research paradigms 
as attitude or opinion changes, derogation of others, threat denial, and as behavioral 
changes (Brehm & Brehm, 1981). In the classic reactance experimental situation, 
participants report their attitude toward a topic, read a persuasive communication that is 
either in agreement or disagreement with their position on the topic, then report their 
attitude again (Worchel & Brehm, 1974). Reactance has been demonstrated if a person's 
attitude changes as a result of a persuasive message that threatens a freedom. 
Situation-induced reactance is sometimes powerful enough to completely change 
the direction of a person's position on a topic. Ashmore, Ramchandra, and Jones (1971) 
measured participants' attitudes toward police on campus prior to announcing that the 
college dean had censored a speech about campus police that the participants were 
supposed to hear. For participants whose attitudes were consistent with those 
(presumably) reflected in the speech, they became even more committed to their position, 
and participants who were forbidden from hearing a counter-attitudinal speech adopted the 
position opposite to their original position. Thus, the reactance aroused by the censorship 
threat resulted in an attitude change in the opposite direction from their initial attitude. 
Similar attitude shifts have been found with a variety of persuasive messages that 
demanded compliance (Brehm & Brehm, 1981 ). 
Reactance can be especially detrimental in the health domain if behavior is 
changed in the opposite direction of that intended by a health promoting message. Similar 
to attitudinal changes, reactance against a persuasive communication designed to reduce 
a specific behavior may lead people to increase the frequency of that behavior (Brehm & 
Brehm, 1981 ; Donaldson, Graham, Piccinin, & Hansen, 1995). This phenomenon, known 
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as the "boomerang" effect, can be harmful to the person experiencing reactance if the 
threatened behavior was unhealthy to begin with , for example, increased smoking in 
response to an anti-smoking campaign. The UV intervention studies described above are 
prime examples of the boomerang effect; instead of decreasing their UV exposure, 
participants reported an increase in tanning behavior or willingness to tan (Jones & Leary, 
1994; Gibbons et al. , 2005). 
Reactance Theory and Health 
Although the phenomena of reactance has been observed in a number of different 
contexts, the strongest evidence of its influence on health attitudes and behavior has been 
provided by a series of studies on alcohol consumption among underage drinkers (Bensley 
& Wu, 1991 ; Engs & Hanson, 1989; Gordon & Minor, 1992). For example, a survey of 
American college students conducted after the legal drinking age was increased to age 21 
found that underage drinkers consumed more alcohol than their older peers after the 
drinking age increased while drug use rates remained stable and comparable for both age 
groups (Allen, Sprenkel, & Vitale, 1994). The authors explained these findings using 
reactance theory; that is, the underage drinkers viewed the law as an effort to deny their 
right to drink, a cherished freedom frequently associated with the college experience. 
Thus, these younger students responded to the new law, which threatened their freedom, 
by drinking more alcohol ratherthan drinking less as the law intended (Allen et al. , 1994). 
Recently, Gibbons, Gerrard, and Pomery (2004) summarized applications of 
reactance theory to the health-social area of psychology. In their review of the literature on 
loss of control and learned helplessness, Gibbons et al. concluded that the attempt a 
person makes to hold onto control when it has first been threatened is consistent with 
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reactance. In other words, a loss of control is a form of freedom loss, and people react to 
this threat to their freedom by attempting to restore the control. 
Intervention and prevention efforts are also vulnerable to reactance effects. As 
Gibbons et al. (2004) point out, at-risk populations who are not ready to hear a message of 
prevention or intervention may react against such a message. In general, a prevention or 
intervention attempt will be most successful for people who have already made a decision 
consistent with the message of prevention or intervention (Donaldson et al. , 1995). 
Messages that are forceful in demanding change or compliance are particularly ineffective 
for people who have not yet decided they want or need to change their behavior (Buller, 
Borland, & Burgoon, 1998). 
Research on several aspects of health communications were also reviewed by 
Gibbons and colleagues (2004). More specifically, the authors concluded that loss-framed 
messages (i.e.," If you don't do this, you will lose ... ") create reactance that is beneficial. 
Research has shown that people react against the potential loss to their freedom to be 
healthy by engaging in healthier behavior (Kalichman & Coley, 1995). However, if a health 
message focuses too heavily on negative consequences, it may induce fear. Experiencing 
fear can lead people to "boomerang" against the message, resulting in a failure to comply 
with the recommendations of the message (Witte & Allen, 2000). 
Reactance as Non - Compliance 
Fogarty and Youngs (2000) hypothesized that reactance is also at work when 
patients are non-compliant in taking doctor-prescribed medication. In one of their studies, 
doctors were instructed to treat patients differently to see how well the patients complied 
with their prescribed treatment. Reactance was manipulated using two independent 
variables: doctor's tone of voice, and whether or not the patient was given a choice about 
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their treatment. When giving medical advice, the doctors either used an authoritative tone 
or they treated the patient as a partner in making medical decisions. Patients were also 
given differential levels of choice regarding their treatment; they either had no choice or 
some choice in which antibiotic the doctor prescribed. 
As described above, tone of voice and level of choice were used as a situational 
reactance manipulation; trait reactance was measured post-manipulation. As expected, 
non-compliance was positively and significantly related to trait reactance. Although the 
manipulation was not strong enough to produce significant differences in compliance as a 
function of choice level or doctor's tone of voice (i.e., situational reactance), the data did 
support the role of trait reactance in determining compliance with a prescribed medical 
regimen (Fogarty & Youngs, 2000). 
In their review of the medical compliance literature, Fogarty and Youngs (2000) 
identified four conditions under which compliance is reduced. The first condition, duration, 
refers to the negative relation between treatment length and compliance, that is, the longer 
patients must comply with a doctor's orders, the less likely they are to follow those orders 
(DiMatteo & Friedman, 1982; Rand, 1993). The second condition is frequency -- patients 
are more likely to adhere to treatments that occur less frequently than those that occur 
daily (Kruse, Eggert-Kruse, Rampmaier, Runnebaum, & Weber, 1993; Paes, Bakker, & 
Soe-Agnie, 1997). Third, treatment plans that are complicated tend to result in less 
compliance. For example, patients would rather take only one medication than several 
(DiMatteo & Friedman, 1982; Janis, 1984). Finally, a prevention-focused treatment elicits 
less compliance than a treatment plan seeking to cure because distant health threats or 
illnesses that are symptom-free are less salient to patients than are current or debilitating 
illnesses (Miller, 1997; Trick, 1993). 
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Unfortunately, effective reduction of UV exposure requires all four of these 
components, which suggests that this is an arena where non-compliance with a 
recommendation to reduce exposure is likely. Specifically, UV reduction requires a lifetime 
avoidance of exposure (duration), daily use of sunscreen with frequent application 
(frequency), and wearing protective clothing including sunglasses and wide brimmed hats, 
while avoiding the sun during peak hours (complexity). Moreover, all of these efforts serve 
to prevent future skin cancer rather than treat a current condition (prevention-focus). 
Given the demanding, long-term preventive nature of UV protection, and the considerable 
restrictions conscientious adherence imposes, medical communications such as 
physicians' suggestions or public health messages that are designed to reduce UV 
exposure by focusing on negative outcomes would likely result in non-compliance. 
Brehm and Brehm (1981) argue that evidence of non-compliance is sufficient to 
assume that reactance has occurred. They also argue, however, that provoking a 
boomerang effect, whereby any behavior change is in the opposite direction of that 
intended, is the clearest evidence of reactance. A suggestion that a person needs to 
reduce their UV exposure poses a threat to the freedom to tan or even to be outdoors 
without UV protection. The amount of reactance exhibited in response to such a 
suggestion may depend on a variety of factors including individual differences in 
personality. 
Self - Esteem and Reactance 
Several experimental studies have explored the relation between reactance and 
one specific individual difference variable - self-esteem. For example, in an early study of 
the relation between self-esteem and reactance, college women were exposed to 
information about AIDS and contraception (Gerrard, Kurylo, & Reis, 1991 ). Self-esteem 
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and discomfort with sexual material (erotophobia) were measured, and as predicted, 
erotophobic participants with high self-esteem recalled significantly less sexual information 
than either erotophilics or participants with low self-esteem. The authors suggested that 
the erotophobic women were threatened by the sexual nature of the information, and those 
with high self-esteem reacted by ignoring the information rather than learning it as the 
other participants did. 
Another study examined changes in perceived risk of experiencing negative 
consequences as a form of reactance (Smith, Gerrard, & Gibbons, 1997). To make their 
risk behavior salient, sexually active college women reviewed their sexual experiences and 
birth control use before rating how likely they were to experience an unplanned pregnancy. 
Despite having equal levels of pregnancy risk, women with high self-esteem rated their 
likelihood as significantly lower than did the women with low self-esteem. This study offers 
additional support for the demonstration of reactance from high self-esteem people who 
were forced to face the reality of their unwise behavior rather than enjoying the freedom to 
ignore their risk level. Taken together, these studies and others demonstrate a consistent 
finding: people with high self-esteem experience reactance when their freedom to ignore 
threatening information has been eliminated. 
A recent series of experimental studies provides further evidence that people with 
high self-esteem exhibit reactance when forced to face the fact that they have acted 
unwisely (Gibbons et al., 2005). Although the methodology differs across these studies, 
they reveal the same pattern of reactance. Participants with high self-esteem were the 
most willing to engage in risky behavior following a persuasive message designed to 
reduce their risk behavior. In these studies, risk behavior was assessed using three 
separate but related constructs: actual behavior, behavioral intention, and behavioral 
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willingness. These separate constructs are associated with different cognitive strategies, 
and thus have different implications for intervention. 
Behavioral Intention versus Behavioral Willingness 
Behavioral intention, planning to engage in a behavior, is a construct from 
expectancy value theories, such as the theory of reasoned action (Fishbein & Ajzen, 1975) 
and the theory of planned behavior (Ajzen, 1985). Early behavior theorists claimed that 
almost all behavior is planned (Ajzen, 1985; Fishbein & Ajzen, 1975). For example, a 
college student could plan to have sex with someone he or she meets at a fraternity party, 
and most of the time, a concrete plan to engage in a behavior does translate into actual 
behavior. 
Behavioral willingness, a key construct in the Gibbons et al. reactance studies and 
in the prototype/willingness model, is the notion that, under the right circumstances, people 
are often open to engaging in a behavior they had not planned to engage in (Gibbons & 
Gerrard, 1995; Gibbons, Gerrard, & Lane, 2003). For example, the college student 
mentioned in the intention example above may not be intending to have sex with someone 
he or she just met, but when presented with a scenario about meeting someone attractive 
who is interested in having sex with them, the student might indicate they would have sex. 
Willingness to engage in a behavior may or may not result in actual behavior. 
Reminiscent of dual-processing models, behavioral intention is a rational, reasoned 
construct that reflects deeper cognitive processing whereas behavioral willingness is more 
heuristically based (Chaiken & Trope, 1999; Gibbons et al., 2005). Reactance is also 
thought to be heuristic in nature; thus, evidence of reactance is more likely to be found if 
behavior is measured with the heuristic construct of willingness as opposed to reasoned 
behavioral intention (Sherman, Crawford, and McConnell, 2004; Gibbons et al. , 2005). In 
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three separate studies, Gibbons and colleagues (2005) found evidence that high self-
esteem people respond in a manner consistent with reactance when their behavior is 
measured as behavioral willingness, but reactance is not present when behavior is 
assessed using behavioral intention. 
In the first of these studies, participants were given accurate information about the 
prevalence of casual sex on their college campus, a statistic which is typically 
overestimated. The participants believed that the purpose of the study was to persuade 
them to decrease risky or unprotected sexual behavior, and most of them responded 
appropriately by becoming less willing to engage in casual sex in the future. However, 
participants with high self-esteem who were already engaging in casual sex became more 
willing to continue their risky behavior in spite of the information about prevalence 
(Gibbons et al., 2005, Study 1). 
Similarly, participants in the second study heard about a fictitious fellow student 
who had been diagnosed with a sexually transmitted disease. In general, hearing about 
this student led to a reduction in the participants' willingness to have risky casual sex. 
There was an exception to this pattern, however. Participants with high self-esteem who 
had had many sexual partners reported increased willingness to participate in risky sexual 
activity (Gibbons et al., 2005, Study 2). In contrast, when thinking rationally about their 
future plans, all participants, regardless of their own risky behavior or level of self esteem, 
reported less intention to engage in unprotected sex. 
A third study (Gibbons et al. , 2005, Study 3) was an experimental intervention 
designed to reduce UV exposure in outdoor workers - a group at high risk for negative 
consequences from UV exposure. The intervention has been used successfully in several 
other populations, and consists of multiple components, including photography that reveals 
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UV damage and either health-focused or appearance-focused videotapes (Gibbons, 
Gerrard, Lane, Mahler, & Kulik, 2005; Mahler et al. , 2003,). 
Data were collected pre and post-intervention, three months post-intervention, and 
one year post-intervention for a total of four waves of data collection . Background 
information collected at pre-test included sunscreen use, UV exposure, self-esteem, and 
attitudes toward UV exposure. Immediately prior to the intervention manipulation , 
participants reported their intention and willingness to receive UV exposure and protect 
themselves and their children from UV exposure. The intervention itself consisted of one 
of four factorial combinations of UV photographs and videotapes; the fifth condition served 
as a control for the other four conditions. 
As predicted, participants in the intervention conditions reported less willingness 
and intention to expose themselves to UV rays than did participants in the control 
condition, and they were more inclined to protect themselves. However, as in Study 2 
above, there was one intervention group that increased their willingness to expose their 
skin to the sun. As before, the workers in the intervention condition who had high self-
esteem and worked the most hours outside (and were therefore most at risk) were the 
exception to the general pattern. Although this reactance response had dissipated by the 
final follow-up, this intervention for at-risk outdoor workers replicated previous boomerang 
effects among high self-esteem, high risk participants exposed to persuasive, health 
promotion messages. 
Each of these three studies provide evidence that participants were aware that an 
attempt was being made to change their behavior, which is a form of freedom threat. In 
addition, all three studies demonstrated that high-risk participants with high self-esteem 
experienced reactance, that is, they responded to the intervention by increasing their 
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willingness to engage in the risky behavior (Gibbons et al. , 2005). None of these studies, 
however, addressed the specific dimensions of the intervention that elicited reactance. 
Dimensions of Reactance 
If a threat to an important freedom is all that is necessary to produce reactance, 
then the nature of a message that threatens a freedom should not matter. If this is true, all 
people who are given advice to reduce a valued health risk behavior would experience 
psychological reactance equally. However, based on the results of the studies reported 
above, one possible explanation for reactance is that people with high self esteem are 
more likely than people with low self-esteem to view such medical advice as an implied 
criticism that they have been acting unwisely by engaging in risk behavior (Gibbons et al., 
2005). The feeling of being criticized may have been responsible for the reactance 
participants in these studies experienced. 
One of the goals of the current study was to test the hypothesis that criticism leads 
to reactance for people with high self-esteem by manipulating level of criticism and 
measuring self-esteem. The current study was intended to replicate the reactance 
previously demonstrated by high self-esteem participants who are at risk (Gerrard et al., 
1991 ; Gibbons et al., 2005; Smith et al., 1997). The current study also attempted to 
determine whether criticism of previous risk behavior, simple threat to a freedom, or both 
were antecedent to reactance. A freedom threat is likely to be seen as a criticism if the 
threat is due to prior behavior, but a threat that occurs for an external reason is not a 
criticism. Previous research on reactance has confounded these dimensions by not 
varying the reason for a freedom threat as well as the amount of criticism implied by the 
threat. 
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In an early Cherulnik and Citrin study ( 197 4), participants were initially told they 
could choose to keep any of several posters. After rating how desirable they found each of 
the posters, they were told they could not have one of the posters for reasons that were 
either personal (it was because of them) or impersonal (it had nothing to do with them). 
Participants who had their freedom to choose a poster they desired threatened due to 
personal reasons may have thought, "This is because of something I did. It is happening 
because of me." In contrast, participants whose choice was limited for external reasons 
may have thought, "My freedom has been threatened, but it is has nothing to do with me 
personally." Cherulnik and Citrin (1974) found that, for some people, psychological 
reactance is more likely to occur when a freedom is threatened for reasons that pertain 
specifically to them as opposed to reasons that have nothing to do with them. However, 
the Cherulnik and Citrin ( 197 4) study did not assess or manipulate perceived criticism. 
Another dimension of reactance that has not been empirically tested is whether 
reactance varies as a function of the individual nature of the threat. It seems logical that 
the amount of reactance a person experiences would depend on whether they believe the 
threat is directed specifically to them or to multiple people. Reactance may also depend 
on whether a freedom threat is due to some aspect of the person receiving the threat as 
opposed to some reason beyond their control. The current study tested these ideas 
empirically by manipulating whether or not a freedom threat is due to the participant's prior 
tanning behavior or due to the environment. The number of people participants thought 
were experiencing the freedom threat was also manipulated. 
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STUDY OVERVIEW AND HYPOTHESES 
The current study was designed to provoke reactance by prescribing a regimen of 
behavior change that, if followed, would limit a freedom. Specifically, the regimen required 
people who were currently seeking UV exposure to change that behavior. The nature of 
the message describing this regimen was manipulated to investigate the impact of explicit 
criticism of participants' previous tanning behavior, and individual vs. general freedom 
threat. More specifically, the freedom to tan was threatened because participants' 
previous tanning behavior had already damaged their skin (participants were criticized 
because they are responsible for existing damage), or because the environment (depletion 
of the protective ozone layer) had made tanning more dangerous and had already caused 
damage to their skin (no criticism). In addition, the prescribed regimen that threatened 
participants' freedom to tan was either general or individual; "all students" vs. "you" need to 
follow the regimen. The study also investigated the moderation of responses to the threat 
by self-esteem and prior behavior. Thus, the basic study design is a 2 (high vs. low self-
esteem) X 3 (criticism, individual freedom threat vs. no criticism, individual freedom threat 
vs. no criticism, general freedom threat) X 2 (pre-test vs. post-test) factorial mixed design. 
The three manipulated conditions are outlined in Table 1. 
Table 1: Experimental Conditions 
Criticism, Individual No criticism, Individual No criticism, General 
freedom threat freedom threat freedom threat 
Criticism: You have been No criticism: Your skin has No criticism: The 
careless and damaged your been damaged by the environment has been 
skin environment damaging everyone's skin 
Individual freedom threat: Individual freedom threat: General freedom threat: All 
YOU need to change your YOU need to change your students need to change their 
behavior because you've behavior because you've behavior since they all have 
caused yourself a lot of UV suffered from a lot of UV UV damage 
damage damage 
Tone of voice: Blamino Tone of voice: Svmoathetic Tone of voice: Neutral 
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Hypotheses 
1. Although participants will experience psychological reactance in response to the 
preventive message, this reactance will not affect behavioral intention. More 
specifically, all participants are expected to exhibit a decrease in intention to seek 
UV exposure between the pre-test and post-test assessment (at the end of the 
experimental session), regardless of condition. 
2. Reactance will be manifested as less decrease from pre-test to post-test in 
behavioral willingness. The amount of reactance ex-perienced will depend on 
whether or not the participant feels criticized by the preventive message, and 
whether the participant thinks the message is specific to him or her. 
a. Reactance will be higher among participants who are explicitly criticized for 
the amount of UV damage they have already sustained than among 
participants who are not explicitly criticized for their UV damage. 
b. Reactance will be higher among participants who think the threat to their 
freedom is specific to them, and lower among participants who believe other 
people are experiencing the same threat. 
3. The pattern of reactance explained in Hypothesis 2 will be moderated by trait self-
esteem such that participants with high self-esteem who a) are criticized for their 
UV damage or b) receive an individual freedom threat will experience more 
reactance than participants who are not criticized or who receive a general threat. 
4. The pattern of reactance explained in Hypothesis 2 will also be moderated by prior 
tanning behavior. Participants who previously tanned frequently will experience 
more reactance than will participants who tanned less frequently. 
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An additional exploratory hypothesis predicts a three-way interaction between self-
esteem, prior tanning behavior and condition. Participants with high self-esteem who 
tan frequently and have been criticized will experience more reactance than 
participants who were not criticized. Likewise, participants who receive an individual 
freedom threat will experience more reactance than participants who received a 
general threat, especially if they also have high self-esteem and tan frequently. 
Participants 
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METHODS 
College students in introductory level psychology courses answered questions 
about their tanning behavior and self-esteem in a mass-testing session (pre-test) at the 
beginning of the semester. One hundred and sixty one students (55% male) who met the 
following four criteria were contacted by telephone and agreed to participate in this study. 
First, participants were age 18 or older. Second, their level of self-esteem was in either the 
top or bottom third of the distribution produced by all students participating in the pre-
testing session. Finally, participants were selected if they reported having naturally fair 
skin and had either spent at least four hours per week in the sun the summer before the 
pre-test or had used a tanning booth at least once in the past year. Tanners with fair skin 
are likely to have the most UV damage, so the experimental procedure was expected to be 
most impactful for this type of student. Each participant earned research credit in his or her 
psychology class for participation in the study. 
Measures 
Self- Esteem. Participants were pre-selected for participation based on their 
answers to five items of Rosenberg's self-esteem scale (1965). Sample items include, "On 
the whole, I am satisfied with myself' and "I take a positive attitude toward myself." The 
items are scaled on a 7-point scale (1 =strongly disagree; 7 =strongly agree). A factor 
analysis on the complete (ten item) scale was conducted prior to the current study to 
reduce the number of items while maintaining an adequate level of internal consistency (a 
= .80). The five-item reduced scale used for the current study correlated highly with the 
other five items of the complete scale, r = . 73. 
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Tanning attitudes. Four items, each with a 5-point scale (strongly disagree to 
strongly agree), were used to assess participants' attitudes toward tanning. Sample items 
include, "I feel more attractive when I have a tan," and "It is very important to me to have a 
tan." The items were coded such that a high score indicates a favorable attitude toward 
tanning. Reliability was adequate for both the pre-test measure (a= .69) and the measure 
assessed during the experimental session (a= .79). 
Tanning concerns. Three items, each with a 5-point scale (strongly disagree to 
strongly agree), were used to assess concerns participants had about the negative 
consequences of tanning. Sample items include, "Having a tan is not worth the damage it 
causes to my skin," and "I don't need to worry about getting wrinkles or age spots until I am 
much older." The items were coded such that a high score indicates more concern about 
negative consequences. The pre-test reliability when all three items were included was 
low (a= .51 ), so one item was dropped. The resulting reliability was improved but still low 
(pre-test a = .63; post-test a = .59). 
Behavioral intention. At both time points (pre-test and experimental session), 
participants were asked the extent to which they agree or disagree that they intend to 
receive UV exposure (e.g., visit a tanning salon, sunbathe} in the next 6 months. Level of 
intention was measured on a 7 point scale (1 =strongly disagree; 7 =strongly agree). 
Intention to use a tanning booth and intention to tan outside were combined into a single 
construct (pre-test a = .64; post-test a = .57) to measure overall tanning intention. 
Behavioral willingness. In order to assess willingness, participants were 
presented with a description of two hypothetical situations involving UV exposure (e.g., 
spending time outside, using a tanning booth). For each scenario, participants were given 
a series of behaviors (e.g., put on sunscreen before going outside, tan at the salon several 
times), and they rated their willingness to engage in each behavior on a 7-point scale (1 = 
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not at all willing; 7 = very willing). Their responses were aggregated into an index for each 
of the UV-related scenarios, with non-risky choices reverse coded. The indices for each 
scenario were averaged to create an overall measure of BW at both time points (pre-test a 
=.72; post-test a= .76) 
Prior tanning behavior. Two items pertaining to tanning behavior prior to 
participation in the current study were averaged to create an index of tanning. One item, 
"How many times have you used a tanning booth in the past 12 months?" assessed booth 
use, and the other item, "How many hours did you sunbathe during a typical week last 
summer?" assessed outdoor tanning. The reliability of this index was low (a= .38), but the 
two tanning items were significantly correlated with each other (r = .23). 
Table 2: Study Outline and Measures 
Pre-test Items (administered during mass-testing) 
Self-esteem 
Tanning attitudes 
Tanning concerns 
Tanning intention 
Tanning willingness (indoor and outdoor) 
Tanning behavior 
Post-test Items and Procedure (administered in the laboratory) 
Self-report of UV exposure and protection 
Sun burn history 
Family history of skin cancer 
Presentation of skin cancer and photo-aging information 
Natural light and UV photos taken and explained 
Short waiting period with photos 
Spectrophotometer readings taken with no explanation of level of damage 
Short waiting period 
Feedback manipulation administered 
Willingness to engage in UV exposure 
Intention to engage in UV exposure 
Tanning attitudes 
Tanning concerns 
Manipulation check administration 
Forcefulness of message 
Perceived personal responsibility for skin damage 
Informational pamphlets handed out 
Debriefing 
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Procedure 
Students participated alone or in a group of two. Upon arriving in the laboratory, 
the participants were told they were participating in an experiment being conducted in 
collaboration with the Student Health Center, and that the purpose of the study was to 
explore UV exposure and UV damage among college students. Participants were given an 
informed consent form to read and sign if they agreed to participate in the study. After 
giving consent, participants were led to individual experimental rooms to ensure privacy 
while they completed a questionnaire about their previous and current UV exposure and 
UV protection, their history of experiencing sunburn, their skin type, and their family history 
of skin cancer. These items (Appendix A) were presented on a computer using the Media 
Lab program (Empirisoft, 2004 ), and participants signaled the experimenter when they had 
finished this first set of questions. 
Next, participants viewed a colorful laminated information card (Appendix B) that 
presented accurate information about skin cancer and photoaging -- the effect UV 
exposure has on the appearance of human skin. The information card also included 
graphic color photographs of both skin cancer and photoaging. Participants were told to 
study the card carefully for as long as they wished, and to signal the experimenter when 
they had finished. This information card, which is simultaneously health-focused and 
appearance-focused, served as the first step in informing participants about the dangers of 
UV exposure. 
After participants indicated they had finished reading the information card, they 
were taken individually to another private room by the experimenter and two photographs 
were taken of their face with a Polaroid camera. The first photograph was a natural light 
black and white photograph, and the second photograph was taken with a UV filter that 
revealed underlying UV damage to the face. The black and white photograph was given to 
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each participant and described as a "standard black and white photograph that shows just 
what we can see with our eyes." Then the participant was shown the UV photograph and 
told that the photo reveals "underlying UV damage that we can't see yet with our eyes. 
Any shaded, speckled, freckled, or pitted areas are signs of existing, underlying UV 
damage to your skin." Experimenters briefly pointed out the areas with the greatest 
amount of damage. 
Each participant was given a few moments to look at their photographs while the 
experimenter set up the spectrophotometer, a harmless device that objectively measures 
skin color. Three readings were taken in each of three locations: top of the left forearm, 
bottom of the left forearm, and on the left cheek near the corner of the eye. The computer 
screen for the spectrophotometer program had been set to look as technical as possible-
there was a colorful graph, multiple numbers, and the word "fail." Participants were told 
that the spectrophotometer measures UV damage, but the visible screen and numbers 
produced by the readings were not explained to them. To dissuade questions about the 
readings, the experimenter quickly wrote down some of the numbers from the readings 
and told the participant, "I need to write these numbers down so I can enter them into a 
program on the other computer." 
The participant was then asked to carry the photographs back to the original private 
room where the experimenter informed them that the results from the questions the 
participant had answered should be ready. At this point, the experimenter left the 
participant alone with the photographs for two to three minutes while the results were 
ostensibly retrieved. Upon the experimenter's return, the participant was given one of 
three reports, according to their randomly assigned condition (see Table 3). All participants 
were told they had a significant amount of UV damage, but they received a different 
recommendation about this damage. 
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Table 3: Cell Counts by Condition and Self· Esteem 
Low Self - Esteem High Self - Esteem 
Criticism, 
Individual freedom threat 27 24 
No criticism, 
Individual freedom threat 
28 25 
No criticism, 
General freedom threat 
32 25 
Note. N = 161. 
Experimental conditions. In the no criticism, general freedom threat condition, 
participants were told that they, "like most college students," have UV skin damage due to 
worsening environmental conditions, because "the sun's rays are stronger than we 
realized." These participants were told that "we have been telling all the students in this 
study that they need to wear sunscreen of at least SPF 15 regularly and avoid UV 
exposure." This message was given by the experimenter in an informative, but neutral 
tone of voice to avoid criticizing the participant. 
Participants in the no criticism, individual freedom threat condition were told "you 
had no way of knowing this, but the UV exposure you have received over all the years of 
your life have added up to damage your skin." They were given the same suggestion about 
wearing sunscreen as were the participants in the first condition, but the instruction was 
directed to them only; "Now that you know about this damage you've received, you need to 
start wearing a sunscreen of at least SPF 15 regularly, and avoid UV exposure." The 
experimenter used a sympathetic tone of voice when delivering this message to reduce the 
likelihood that the participant would feel criticized. 
In the criticism, individual freedom threat condition, participants were told, "you've 
done a lot of damage to your skin by getting so much UV exposure throughout all the years 
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of your life without using adequate UV protection." These participants were also told they 
should use sunscreen regularly and avoid UV exposure. To maximize the level of 
criticism, the experimenter used a blaming tone of voice when giving participants the 
message in this condition. 
After receiving this information about their level of UV damage, participants 
answered a second set of questions on the computer (Appendix C). These questions were 
the dependent variables of the study: willingness and intention to engage in UV exposure, 
attitudes toward tanning, as well as fear of suffering harmful consequences from UV 
exposure (tanning concerns). Participants' reaction times, the number of milliseconds it 
took them to answer, were recorded for each of these items. Participants also answered a 
series of factual questions about the manipulation as well as their response to the 
manipulation, such as how forcefully was the information about their UV damage 
presented and how responsible they felt for the damage to their face. (Manipulation check 
questions are included in Appendix C.) 
The computer program then presented participants with statistics and information 
(Appendix D) about skin cancer, and measured how much time participants spent reading 
these statistics. As an additional manipulation check, participants answered a series of 
five questions about the professionalism of the experimenter. Embedded within these 
questions was two of particular interest: how much the experimenter blamed the participant 
for his/her skin damage, and how forcefully the experimenter presented information about 
UV damage. Participants also had the option to type comments at the computer about 
their experience in the study; many participants did, expressing favorable opinions of the 
study. 
When they had finished working on the computer, the participant again signaled the 
experimenter, and the experimenter returned to give the participant three handouts on UV 
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protection (Appendix E). All participants were encouraged to read the handouts and follow 
the instructions to reduce the likelihood of receiving additional damage from UV exposure. 
Finally, the experimenter assessed suspicion about the study procedures, and then 
debriefed the participants. This oral debriefing (Appendix F) revealed the deception 
utilized during the study, that is, the UV photo was not diagnostic of the exact level of 
current UV damage and long-term consequences could not be predicted on the basis of 
the photo, the spectrophotometer readings, or answers to questions about family history 
and personal tanning behavior. Participants were told, however, that nearly all people 
have some UV damage. They also learned that the information presented to them about 
the dangers of UV exposure was accurate and that UV protective behaviors are necessary 
to prevent future harmful consequences of UV exposure. The experimenter made sure 
that participants understood that the UV photograph was an accurate portrayal of UV 
damage that had already been sustained. 
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RESULTS 
In general, participants in the current study were receiving a considerable amount 
of UV exposure. Data from the pre-test session revealed that, on average, participants 
had spent 1 O - 15 hours per week in the sun the previous summer, and had used a 
tanning booth two to three times in the past year. In addition to receiving UV exposure, 
there were multiple indications that participants had experienced UV damage. All of the 
participants had been sunburned at least once, and 49% had burned many times. Fifty-six 
percent reported having experienced at least one sunburn severe enough to cause 
blisters. 
Randomization and Manipulation Checks 
The design of the study is a 2 (high vs. low self-esteem) X 3 (criticism, individual 
freedom threat vs. no criticism, individual freedom threat vs. no criticism, general freedom 
threat) X 2 (pre-test vs. post-test) mixed factorial. Prior to conducting the hypothesized 
analyses, random assignment to condition was checked with regards to each of the 
dependent and independent variables of the study. Analyses of variance (ANOVAs) on 
these variables revealed no significant differences across condition (all ps > .10), meaning 
that random assignment had been achieved successfully. 
Next, analyses were conducted to see if participants in the criticism condition 
reported more perceived criticism than participants in the no criticism conditions. The first 
of these analyses, an ANOVA predicting criticism from condition, indicated that the 
manipulation was successful. On average, participants in the criticism, individual threat 
condition (n = 50, M = 2.48) reported feeling blamed by the experimenter more than did 
participants in the two no criticism conditions (n = 107, M = 2.01 ; F (1 , 155) = 7.25, p < 
.01). Similarly, the second ANOVA revealed that participants in the criticized condition 
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were more likely to report that they were responsible for their level of UV damage (n = 50, 
M = 5.94) than were the non-criticized participants (n = 107, M = 5.55; F (1 , 155) = 4.08, 
p < .05). The final manipulation check analysis revealed that participants' ratings of the 
experimenter's demeanor (how polite and respectful the experimenter acted) did not differ 
by condition {ps > .30). 
Analyses were also conducted on the informational aspects of the intervention to 
see if learning differed by condition. Regardless of condition, more than 90% of 
participants correctly answered both questions on the surprise quiz they were given over 
the information presented at the beginning of the study. Also regardless of condition, 
participants reported that the cancer statistics presented later in the study were helpful, 
overall mean = 3.4 on a 5 point scale. Moreover, condition was not a significant predictor 
of how long participants spent reading the cancer statistics; participants in all three 
conditions spent the same amount of time reading (p > .20). 
Descriptive Statistics 
Tanning willingness, intentions, and attitudes decreased between pre-test and post-
test, whereas tanning concerns increased. These means are presented in Table 4, with the 
standard deviations appearing in parentheses. The changes from pre-test to post-test are 
all significant (all ps < .01 ). Many of the dependent variables were significantly correlated 
with each other, as shown in Table 5. Further analyses were conducted to determine if 
these mean changes differed by condition as hypothesized. Two parallel sets of 
regression analyses were conducted: one set to explore the criticism dimension of 
reactance, and the other to examine the freedom threat dimension. 
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Table 4: Pre - Test to Post - Test Changes in Dependent Variables 
Pre-test Post-test 
Behavioral Willingness (BW) 4.45 (1 .37) 3.91 ** (1 .30) 
Behavioral Intention (Bl) 3.67 (1 .89) 2.98** (1.47) 
Tanning Attitudes 3.28 (0.74) 3.02** (0.65) 
Tanning Concerns 3.40 (0.91) 3.60** (0. 77) 
Note. Possible range for BW and Bl items= 1 - 7; range for other items= 1 - 5. **p < .01. 
Table 5: Correlations between Dependent Variables at Pre - Test and Post - Test 
Variable 1 ~ ~ 1 § § z ~ 
1. Pre-test Bl .55*** . 71 *** .69*** .48*** .51*** .13 -.06 
2. Post-test Bl .44*** .51*** .43*** .49*** .02 -.20** 
3. Pre-test BW .78*** .57*** .55*** .09 -.12 
4. Post-test BW .54*** .56*** .11 -.14+ 
5. Pre-test Attitudes .79*** -.07 -.15+ 
6. Post-test Attitudes -.08 -.27** 
7. Pre-test Concerns .37*** 
8. Post-test Concerns 
+p < .10. **p < .01 . ***p < .001 . 
Criticism Dimension of Reactance 
Regression analyses were conducted to take advantage of the continuous nature of 
self-esteem. Because the independent variable of condition was not an ordinal variable, it 
was dummy coded for the regression analyses. For the first set of hierarchical 
regressions, the criticism, individual freedom threat condition was dummy coded as "O" and 
the two no criticism conditions were both set equal to "1 ." A series of four regressions was 
conducted, one for each of the dependent variables: BW, Bl , tanning attitudes, and tanning 
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concerns. The pre-test measure, dummy coded condition, self-esteem, and the two-way 
interaction of condition by self-esteem were entered into each of the regression equations. 
The first hypothesis suggests that there will be no mean differences by condition 
when behavioral intention is the dependent variable; all participants will report a decrease 
in intention to tan. Criticism condition was not a significant predictor of change in 
behavioral intention to tan (p > .40; see Table 6), so Hypothesis 1 was supported. 
Table 6: Change in Behavioral Intention (Bl) by Criticism Condition and Self -
Esteem (Final Step) 
Variable § SEB fl. 
Pre-test Bl .39 .05 .56*** 
Criticism -.16 .19 -.06 
Self-Esteem -.00 .11 -.00 
Criticism X Self-Esteem -.09 .19 -.04 
***p < .001 . 
Hypothesis 2a predicted that participants who were explicitly criticized for their UV 
damage would report less decrease from pre-test to post-test in behavioral willingness to 
tan than those who were not explicitly criticized, and Hypothesis 3 predicted that this 
change would be moderated by self-esteem. However, criticism condition was not a 
significant predictor of change in willingness, and the Criticism X Self-Esteem interaction 
was not significant (p > .20; see Table 7). Therefore, neither Hypothesis 2a nor 
Hypothesis 3 for the criticism dimension of reactance was supported. 
Table 7: Change in Behavioral Willingness (BW) by Criticism Condition and Self -
Esteem (Final Step) 
Variable § SE B fl. 
Pre-test BW .73 .05 .78*** 
Criticism -.05 .14 -.02 
Self-Esteem -.03 .08 -.02 
Criticism X Self-Esteem .15 .13 .07 
***p < .001. 
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There were also no significant differences by criticism for change in tanning 
attitudes (Table 8). There was, however, a significant effect of criticism on change in 
tanning concerns (Table 9), such that participants who had been criticized for their UV 
damage became less concerned about tanning whereas participants who had not been 
criticized became more concerned (JJ = -.21 , t = -2.92, p < .01 ). 
Table 8: Change in Tanning Attitudes by Criticism Condition and Self - Esteem (Final 
Step) 
Variable §. SE B fl. 
Pre-test Tanning Attitudes .70 .04 .80*** 
Criticism -.05 .07 -.04 
Self-Esteem -.06 .04 -.10 
Criticism X Self-Esteem .08 .07 .08 
***p < .001. 
Table 9: Change in Tanning Concerns by Criticism Condition and Self - Esteem 
(Final Step} 
Variable §. SEB fl. 
Pre-test tanning concerns .33 .06 .40*** 
Criticism -.35 .12 -.21 ** 
Self-Esteem .02 .07 .03 
Criticism X Self-Esteem .06 .12 .05 
**p < .01. ***p < .001 . 
In order to test Hypothesis 4, all four regressions were repeated to test moderation 
by previous tanning behavior instead of self-esteem. As before, pre-test measures were 
significant predictors of post-test measures of the dependent variables. Tanning behavior 
was also a significant predictor of changes in Bl, BW, and tanning attitudes (ps < .05, see 
Tables 10, 11, and 12). More specifically, frequent tanners had higher BW and more 
favorable tanning attitudes at both pre-test and post-test, and participants who tanned 
frequently decreased Bl more than participants who tanned less frequently. Tanning 
behavior was not a significant predictor of change in concern about tanning (p > .50, see 
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Table 13). Hypothesis 4 was not supported because the Criticism X Tanning Behavior 
interaction was not significant for BW (p > .15, see Table 11 ). 
Table 10: Change in Behavioral Intention (Bl) by Criticism Condition and Prior 
Tanning Behavior {Final Step) 
Variable § SEB fl. 
Pre-test Bl .25 .06 .36*** 
Criticism -.21 .18 -.07 
Prior tanning .51 .13 .38*** 
Criticism X Prior tanning -.24 .18 -.11 
***p < .001. 
Table 11: Change in Behavioral Willingness (BW) by Criticism Condition and Prior 
Tanning Behavior (Final Step) 
Variable § SEB fl. 
Pre-test BW .63 .05 .68*** 
Criticism -.08 .14 -.03 
Prior tanning .30 .09 .23*** 
Criticism X Prior tanning -.19 .13 -.09 
***p ~ .001. 
Table 12: Change in Tanning Attitudes by Criticism Condition and Prior Tanning 
Behavior (Final Step) 
Variable § SEB fl. 
Pre-test tanning attitudes .65 .05 .75*** 
Criticism -.07 .07 -.05 
Prior tanning .08 .04 .13 
Criticism X Prior tanning -.04 .06 -.04 
***p < .001 . 
Table 13: Change in Tanning Concerns by Criticism Condition and Prior Tanning 
Behavior {Final Step) 
Variable § SEB fl. 
Pre-test tanning concerns .34 .06 .40*** 
Criticism -.34 .12 -.21 ** 
Prior tanning -.05 .07 -.07 
Criticism X Prior tanning .04 .12 .04 
**p < .01. ***p < .001. 
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To test the exploratory hypothesis predicting a significant three-way interaction 
between criticism, self-esteem, and prior tanning behavior, a regression analysis was 
executed for each of the dependent variables. The analyses included the three 
independent variables as well as relevant two-way interactions. However, the three-way 
interaction was not significant for Bl, BW, tanning attitudes, or tanning concerns (ps > .14), 
so the exploratory hypothesis was not supported for the criticism dimension of reactance. 
To summarize, the only significant differences between the criticized vs. not 
criticized conditions were for tanning concerns - criticized participants tended not to 
increase tanning concerns as much as non criticized participants did. Most of the 
hypotheses related to this dimension of reactance were not supported because there were 
no condition differences for BW. This lack of effects due to criticism persisted even when 
self-esteem and prior tanning behavior were included as moderators. However, because 
tanning is significantly more prevalent among females than among males, additional 
exploratory analyses were conducted to explore whether the manipulation had a different 
effect on males than on females . 
Gender Differences 
In addition to gender differences in tanning prevalence (Table 14), there were also 
significant gender differences in tanning attitudes and cognitions. Repeated measures 
ANOVAs revealed significant gender differences for pre-test Bl , BW, and tanning concerns 
(ps < .001 ), and a marginally significant difference for pre-test tanning attitudes (p < .06; 
see Table 14). The pattern of these differences indicates that females held an overall more 
favorable view of tanning prior to participating in the current study, and they also had more 
concerns about tanning . There was also a main effect of time for all four dependent 
variables (ps < .05) such that participation in the current study reduced willingness, 
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intention, and attitudes toward tanning and raised concerns about tanning. In addition, 
there were significant Gender X Time interactions for Bl and tanning concerns (ps < .01) 
such that Bl decreased more for females than for males, and tanning concerns increased 
more for males than for females. 
Table 14: Means of Tanning Behavior and Dependent Variables by Gender 
Prior Tanning Behavior 
Males 
Females 
Behavioral Willingness 
Males 
Females 
Behavioral Intention 
Males 
Females 
Tanning Attitudes 
Males 
Females 
Tanning Concerns 
Pre-test 
1.83 (1 .41) 
3.52 (1.56)*** 
4.04 (1 .33) 
4.95 (1 .25)*** 
2.93 (1 .63) 
4.58 (1 .81)*** 
3.21 (0.76) 
3.37 (0.71)+ 
Post-test 
No post-test 
No post-test 
3.49 (1 .15) 
4.37 (1 .26) 
2.46 (1.17) 
3.63 (1 .56)** 
2.92 (0.64) 
3.16 (0.63) 
Males 3.10(0.87) 3.49(0.74) 
Females 3.76 (0.83)*** 3.74 (0.79)** 
Note. Possible range for prior tanning = 1 - 8.5; range for BW and Bl items = 1 - 7; range for other 
items = 1 - 5. Standard deviations are in parentheses. Significance level for pre-test means 
indicate gender differences at pre-test. Significance level for post-test means indicate a Gender X 
Time interaction. +p < .10. **p < .01 . ***p < .001 . 
In order to examine gender differences within the criticism dimension of reactance, 
regression analyses including criticism, self-esteem, prior tanning behavior, and pre-test 
measures as predictors of post-test measures were repeated with gender included as an 
additional predictor variable. As before, the criticized condition was dummy coded as 
zero, and the non-criticized conditions were both coded as one. Males were coded as "O" 
and females were coded as "1" for the gender variable. There were no significant 
interactions involving gender and criticism for any of the four dependent variables (ps > 
.11 ). Thus, gender did not moderate criticism effects. 
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Freedom Threat Dimension of Reactance 
For the second set of hierarchical regressions, the general freedom threat condition 
was dummy coded as "O", and both of the individual threat conditions were coded as "1" to 
test the freedom threat dimension of reactance. As before, a series of four regressions 
was conducted, one for each of the dependent variables: BW, Bl, tanning attitudes, and 
tanning concerns. The pre-test measure, dummy coded freedom threat, self-esteem, and 
the two-way interaction of freedom threat by self-esteem were entered into each of the 
regression equations. 
The first hypothesis, that reactance would not be present for behavioral intention, 
was tested for the freedom threat dimension. As with the criticism analyses, Hypothesis 1 
was supported because participants decreased their intention to tan regardless of freedom 
threat (p > .60, see Table 15). 
Table 15: Change in Behavioral Intention (Bl) by Freedom Threat Condition and Self-
Esteem (Final Step) 
Variable §. SEB ~ 
Pre-test Bl .39 .05 .55*** 
Freedom threat -.09 .19 -.03 
Self-Esteem -.02 .14 -.02 
Freedom threat X Self-Esteem -.02 .18 -.01 
***p < .001. 
Hypothesis 2b predicted a smaller decrease from pre-test to post-test in behavioral 
willingness for participants who received an individual freedom threat than for participants 
who received a general threat. This hypothesis was not supported because freedom 
threat condition was not a significant predictor for BW (p > .50, see Table 16). Consistent 
with Hypothesis 3, however, participants with high self-esteem who had been individually 
threatened reported less of a decrease in willingness to tan as compared to participants 
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with high self-esteem who had received a general threat (13 = .17, t = 2.20, p = .03, see 
Figure 1). 
Table 16: Change in Behavioral Willingness (BW) by Freedom Threat Condition and 
Self-Esteem (Final Step) 
Variable B SEB 
Pre-test BW .74 .05 
Freedom threat .08 .13 
Self-Esteem -.15 .10 
Freedom threat X Self-Esteem .29 .13 
*p < .05. ***p < .001 . 
1.6 
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Figure 1: Post-test Willingness to Tan by Freedom Threat and Self-Esteem 
(Controlling for Pre-Test Willingness) 
~ 
.79*** 
.03 
-.12 
.17* 
Analysis of tanning attitudes revealed a marginally significant interaction between 
freedom threat and self-esteem (13 = .09, t = 1.85, p < .07; see Table 17 and Figure 2). 
Participants with low self-esteem who had received a general freedom threat tended to 
reduce their positive attitude toward tanning less than did other participants. Analysis of 
tanning concerns revealed that only the pre-test measure was a significant predictor of 
post-test tanning concerns. 
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Table 17: Change in Tanning Attitudes by Freedom Threat Condition and Self -
Esteem (Final Step) 
Variable 
Pre-test tanning attitudes 
Freedom threat 
Self-Esteem 
Freedom threat X Self-Esteem 
+p < .10. *p < .05. ***p < .001 . 
1.65 ~-----~ g: 
"O 1.6 ~ :::i ; 1.55 
< 1.5 
g> 1.45 
·~ 1 .4 • • . . . . . . . • I • Low SEI 
t- 1.35 +-- -~--~ · · -•-- - High SE 
General Individual 
Freedom Threat 
12 SEB 
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-.10 .06 
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Figure 2: Post-test Tanning Attitudes by Freedom Threat and Self-Esteem 
(Controlling for Pre-test Attitudes) 
~ 
.80*** 
-.08 
-.16* 
.14+ 
To test Hypothesis 4, all four regressions were repeated substituting previous 
tanning behavior for self-esteem (see Tables 18 - 20). As before, pre-test measures of the 
dependent variables were significant predictors of post-test measures of these variables. 
Prior tanning behavior was also predictive of intentions and willingness (ps < .01) such 
that, as compared to non frequent tanners, frequent tanners exhibited less decrease in 
intention and willingness to tan. Prior tanning behavior did not predict change in concerns 
about tanning, however, and none of these analyses revealed a significant Freedom 
Threat X Prior Tanning interaction (all ps > .20). 
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Table 18: Change in Behavioral Intention (Bl) by Freedom Threat Condition and Prior 
Tanning Behavior (Final Step) 
Variable ~ SE B ~ 
Pre-test Bl .27 .06 .38*** 
Freedom threat -.1 3 .18 -. 05 
Prior tanning .38 .18 .29* 
Freedom threat X Prior tanning .02 .19 .01 
*p < .05. ***p < .001 . 
Table 19: Change in Behavioral Willingness (BW) by Freedom Threat Condition and 
Prior Tanning Behavior (Final Step) 
Variable ~ SE B ~ 
Pre-test BW .64 .05 .69*** 
Freedom threat -.04 .13 .01 
Prior tanning .30 .12 .23* 
Freedom threat X Prior tanning -.11 .14 -.07 
*p < .05. ***p < .001 . 
Table 20: Change in Tanning Concerns by Freedom Threat Condition and Prior 
Tanning Behavior (Final Step) 
Variable !2. SE B ~ 
Pre-test tanning concerns .32 .06 .38*** 
Freedom threat -. 00 .12 -.00 
Prior tanning -.01 .10 -.01 
Freedom threat X Prior tanning -.05 .12 -.05 
***p < .001. 
Analysis of change in tanning attitudes (shown in Table 21) revealed that freedom 
threat condition was a marginally significant predictor for change in tanning attitudes, and 
prior tanning behavior was a significant predictor. More specifically, there was a tendency 
for participants who had received an individual freedom threat to reduce their tanning 
attitudes more than did participants who had received a general threat,~= -.12, t = -1.84, 
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p < .07. Compared to participants who had tanned less often prior to the current study, 
frequent tanners reported more favorable attitudes toward tanning during both the pre-test 
and post-test assessment. Hypothesis 4 was not supported because there was not a 
significant Freedom Threat X Tanning Behavior interaction for any of the dependent 
variables. 
Table 21: Change in Tanning Attitudes by Freedom Threat Condition and Prior 
Tanning Behavior (Final Step) 
Variable ~ SE B ~ 
Pre-test tanning attitudes .66 .05 .75*** 
Freedom threat -.12 .06 -.09+ 
Prior tanning .12 .06 .19* 
Freedom threat X Prior tanning -.08 .07 -.11 
+p < .10. *p < .05. ***p < .001 . 
As with the criticism analyses, regression analyses were conducted predicting all 
four dependent variables to test the exploratory hypothesis predicting a significant three-
way interaction between freedom threat, self-esteem, and prior tanning behavior. The 
analyses included these three independent variables as well as relevant two-way 
interactions. However, the three-way interaction was not significant for Bl , BW, tanning 
attitudes, or tanning concerns (ps > .14), so the exploratory hypothesis was not supported 
for the freedom threat dimension of reactance. 
Taken together, these results suggest that there is a detectable difference in 
amount of reactance between the general and individual freedom threat conditions. 
Evidence for this difference appeared primarily in BW when self-esteem was included as a 
moderator such that participants with high self-esteem who received an individual freedom 
threat decreased willingness less than other participants did. As with the criticism 
dimension, exploratory analyses were conducted separately for males and females to 
explore gender differences in freedom threat. 
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Gender Differences 
Regression analyses using condition, self-esteem, previous tanning behavior, and 
pre-test measures as predictors of post-test measures were repeated including gender as 
an additional predictor variable. As shown in Table 22, the regression analysis predicting 
tanning concerns revealed a marginally significant interaction of Gender X Freedom Threat 
X Self-Esteem (13 = -.40, t = -1.71, p < .09). To understand the nature of this trend, the 
regression predicting tanning concerns was repeated separately for males and females. 
Although when viewed separately, the Freedom Threat X Self-Esteem interaction was not 
significant for either gender, the pattern of interaction for males (p > . 70) was opposite the 
pattern for females (p > .20; see Figure 3). 
Table 22: Change in Tanning Concerns by Gender, Freedom Threat, Self - Esteem, 
and Prior Tanning Behavior (Final Step) 
Variable §_ SE B 11 
Gender -.47 .38 -.31 
Pre-test tanning concerns .34 .07 .40*** 
Prior tanning .60 .40 .78 
Freedom threat -.53 .34 -.33 
Self-esteem -.38 .28 -.49 
Freedom threat X Self-esteem .52 .30 .53+ 
Freedom threat X Gender .63 .41 .37 
Gender X Prior tanning -.61 .44 -.54 
Gender X Self-esteem .56 .37 .39 
Freedom threat X Prior tanning -.62 .41 -.67 
Self-esteem X Prior tanning -.51 .35 -.61 
Freedom threat X Gender X Self-esteem -.73 .43 -.40+ 
Gender X Self-esteem X Prior tanning .46 .45 .34 
Freedom threat X Gender X Prior tanning .53 .47 .38 
Freedom threat X Self-esteem X Prior tanning .66 .37 .64+ 
Freedom threat X Gender X Self-esteem X -.68 .49 -.42 
Prior tanning 
+p < .10. ***p < .001. 
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Figure 3: Tanning Concerns by Freedom Threat, Self - Esteem, and Gender 
(Controlling for Pre - Test Concerns) 
A significant Gender X Freedom Threat X Tanning Behavior interaction was 
revealed by the regression analysis predicting BW (~ = .21 , t = 2.38, p < .02; see Table 
23). In order to explore this interaction, a regression predicting BW from freedom threat, 
self-esteem, and tanning behavior was conducted separately for males and females . 
These regressions revealed that for males, there was a significant Freedom Threat X 
Tanning Behavior interaction such that frequent tanners who had received an individual 
freedom threat decreased willingness more than those who received a general threat (~ = -
.69, t = -2.37, p = .02). This interaction was not significant for females (p > .50), but it is 
interesting to note that the pattern was entirely different than the pattern for males (see 
Figure 4). 
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Table 23: Change in Behavioral Willingness (BW) by Gender, Freedom Threat, 
Self - Esteem, and Prior Tanning Behavior (Final Step) 
Variable 
Gender 
Pre-test BW 
Prior tanning 
Freedom threat 
Self-esteem 
Freedom threat X Self-esteem 
Freedom threat X Gender 
Gender X Prior tanning 
Gender X Self-esteem 
Freedom threat X Prior tanning 
Self-esteem X Prior tanning 
Freedom threat X Gender X Self-esteem 
Gender X Self-esteem X Prior tanning 
Freedom threat X Gender X Prior tanning 
Freedom threat X Self-esteem X Prior tanning 
Freedom threat X Gender X Self-esteem X 
Prior tanning 
+p < .10. *p < .05. ***p < .001 . 
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Figure 4: Willingness to Tan by Freedom Threat, Prior Tanning Behavior, and 
Gender (Controlling for Pre - test Willingness) 
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DISCUSSION 
The current study was designed to replicate the basic assumption of Brehm's 
(1966) original theory of reactance in the arena of health; people are motivated to re-
establish a freedom related to a health risk behavior that has been threatened. In addition, 
this study was designed to extend reactance theory by exploring two dimensions of 
reactance: type of freedom threat and criticism. Prior work on reactance theory has 
focused primarily on maintaining and regaining freedom and has not differentiated between 
a freedom that is threatened for many people and a freedom that is in jeopardy for only 
one person. The role of criticism in creating reactance has also not been tested 
empirically. The current study included both a freedom threat and an explicit criticism to 
see if the presence of either or both increased the likelihood that reactance would occur. 
Previous studies of health risk behavior suggest that people with high self-esteem 
who are most at risk for negative consequences experience psychological reactance when 
confronted with their risk level: they report more willingness to engage in the risky 
behavior than their less at risk, lower self-esteem counterparts (Gibbons et al., 2005). This 
previous research found evidence of reactance in willingness to engage in a behavior as 
opposed to actual behavior or intention to engage in the behavior (Gibbons et al. , 2005). 
Based on this previous work, in the current study, the construct of behavioral willingness 
was expected to be influenced by reactance because both willingness and reactance are 
heuristic in nature (Gibbons et al. , 2005; Sherman et al., 2004). In failing to reduce their 
willingness to tan, participants with high self-esteem are essentially saying, "I resent that 
you are trying to tell me I can't tan anymore. If given the opportunity, I would still be will ing 
to tan." In contrast, reactance effects were not expected for behavioral intention. Thinking 
logically about an anti-tanning message would reduce plans to engage in tanning behavior. 
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Thus, for both the freedom threat and criticism dimension, reactance effects were expected 
to manifest for willingness, but not for intention. 
In the current study, participants with high self-esteem were intentionally and 
successfully provoked with a persuasive health message that created psychological 
reactance. This reactance was primarily due to whether participants believed the message 
was directed toward them, personally (individual freedom threat) rather than for people in 
general (general freedom threat). The role of criticism in provoking reactance received 
little support. 
Freedom Threat Dimension 
As predicted, participants with high self-esteem who thought they were the only 
ones whose freedom to tan was being threatened reported more willingness to tan than 
participants with low self-esteem who thought others were experiencing the same freedom 
threat. Prior tanning behavior and gender separately moderated this effect. For females, 
whether they believed everyone's freedom was threatened or just their freedom was 
threatened did not matter as much as their own behavior. Females who tanned frequently 
reported more willingness to tan than did females who did not tan as often, regardless of 
freedom threat. For women, who tan more frequently than males do, prior behavior was a 
powerful predictor of future behavior. 
Unexpectedly, male tanners who thought other participants were experiencing the 
same freedom threat reported the most willingness to tan. Although unpredicted, this 
finding is consistent with research on the influence of prevalence information. Prior 
research has shown that people who believe that a health problem is common rate it as 
less severe and they are less concerned about having the health problem than are people 
who believe the health condition is rare (Croyle & Ditto, 1990; Jemmott, Ditto, & Croyle, 
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1986). In the current study, males who thought others were also being told to reduce their 
tanning may have assumed that tanning was a common behavior. They may have 
thought, "If the experimenter is taking the time to teach many people about the dangers of 
tanning and warn us away from future tanning, there must be a lot of people tanning who 
are creating problems for themselves or the experimenter wouldn't bother with the 
information." 
A similar reactance response on tanning concerns was attenuated by gender and 
self-esteem. Females with low self-esteem who thought that the freedom threat was 
directed specifically to them tended to report more concern for consequences from tanning 
than did their high self-esteem counterparts. In contrast, males with low self-esteem who 
received an individual freedom threat reported relatively less concern about tanning, which 
is consistent with psychological reactance. 
Consistent with hypotheses, freedom threat did not influence behavioral intention. 
As described earlier, intention is a rational, reasoned construct. It makes sense that, as a 
result of participating in the current study, all participants were not planning to tan because 
they had just received very impactful information about how dangerous tanning is. A 
cognition that is based on reason, such as intention, should lead to logical thoughts and 
choices, as was evidenced in the current study. 
Participants who thought others were given the same warning about avoiding UV 
exposure and using sunscreen tended to have more favorable attitudes toward tanning 
than did participants who thought they were the only one receiving the warning. This trend 
was particularly true of participants with high self-esteem. These findings are also 
consistent with the literature on normative beliefs and prevalence ratings that suggest 
problems that are common are less serious (Croyle & Ditto, 1990; Jemmott et al. , 1986). 
In the current study, participants who thought many other students also had UV damage 
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may have believed that tanning is normative and UV damage is common, and therefore 
they rated tanning favorably. 
Criticism Dimension 
As with the freedom threat dimension, criticism was unrelated to behavioral 
intention. When asked to report their plans to tan in the near future, participants 
appropriately and rationally indicated that they were not intending to tan. This lack of 
reactance on the intention measure was consistent with hypotheses. However, criticism did 
not increase behavioral willingness; both criticized and non-criticized participants reduced 
their willingness to tan as a result of the health communication. Furthermore, self-esteem, 
prior tanning behavior, and gender did not significantly moderate the relations between 
criticism and tanning attitudes or willingness and intention to tan. 
Although the persuasive health message to avoid tanning would logically lead to 
more concern about the dangers of tanning, participants who had been criticized reported 
less concern. This effect was not hypothesized, but the inappropriate reduction in tanning 
concerns could be considered a form of reactance, which is consistent with predictions. 
Criticized participants reacted against the persuasion attempt by failing to be concerned 
about the negative consequences of engaging in a health risk behavior. 
The results of the current study suggest that criticism plays a relatively minor role in 
producing reactance in response to a persuasive health message. But as a whole, the 
current study provides some evidence (albeit weak evidence) that both criticism of prior 
behavior and a threat to an important freedom are antecedent to reactance, and that 
reactance is more likely to occur when the freedom threat occurs only to one person. 
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Reactance as an Explanation 
Participants in the current study resembled participants in previous health studies in 
many important ways. They were frequently engaging in a risky behavior, they were 
already suffering negative consequences as a result of this behavior, and they successfully 
learned about the dangers of the behavior during the experimental session (Pagoto, et al. , 
2003). More specifically, participants were receiving a considerable amount of UV 
exposure, many of them had experienced sunburns or even blistering, and most of them 
had UV damage, as evidenced by their UV photograph. As a result of the experiment, 
participant attitudes toward tanning became more negative and they reported less intention 
to tan. Manipulation check analyses revealed that participants gained knowledge about 
the dangers of UV exposure. However, consistent with previous research, participants still 
reported willingness to tan (Beasley & Kittel, 1997; Gibbons et al. , 2005; Pagoto et al. , 
2003; Robinson et al. , 1997). This willingness, an endorsement of tanning, is inconsistent 
with negative attitudes and lack of intention to tan. 
Prior research has offered inadequate explanations for such inconsistency. The 
present study offered and validated reactance theory as an explanation. Although 
participants learned health information as they knew they were supposed to, on another 
level they resisted the attempt of the researcher to persuade them to protect themselves 
from unhealthy consequences. This reactance manifested as willingness to tan despite a 
convincing health intervention message. More research is needed to determine if, as the 
current study suggests, future health communications should avoid making the individual 
nature of a freedom threat salient in order to guard against provoking reactance. When 
strong health messages do not work as intended or worse, they backfire and result in more 
unhealthy behavior, reactance should be considered as an explanation. 
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Lack of Significant Findings 
Although a few of the hypotheses for this study were supported, many of them were 
not. In particular, behavioral willingness was not affected by criticism, nor were self-
esteem and prior tanning behavior significant moderators of criticism effects as predicted. 
The failure to find these effects in the current study may have been due to specific 
elements within the experimental design. Two of these potential explanations are 
impactful information and hypocrisy induction. 
lmpactful Information 
The overwhelming impact the health message had on all participants may be one 
potential explanation for the lack of support for many of the predictions. Regardless of 
condition, more than 90% of participants correctly answered both questions on UV 
information. Also, participants in all three conditions were equally likely to find cancer 
statistics helpful, and they spent the same amount of time reading the statistics. Finally, 
participants' open-ended comments, which were primarily positive, did not differ by 
condition. 
Taken together, these findings suggest that, across conditions, participants in this 
study were equally interested in and were equally likely to retain information about UV 
damage. As Brehm (1966) points out, information and arguments supplied by a respected 
communicator may lead to positive influence. In other words, a person who receives 
information about a topic (information pertaining to UV exposure and damage in the 
current study) may use that information to make an informed choice to follow the 
suggestions of the communication. Brehm (1966) further notes that reactance will only be 
triggered if it is obvious that the communicator is trying to persuade the message recipient 
and is not merely sharing information. The current study attempted to provide information 
as well as make clear the persuasive intent of the experimenter. However, it is possible 
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that the information was received by participants but the persuasion attempt was not 
salient enough to arouse reactance. Participants may not have perceived the influence 
attempt of the experimenter as such, nor might they have felt criticized for their damage as 
intended by the experimental manipulation. Although the manipulation check analyses 
confirmed that participants differed as expected in how much they thought the 
experimenter had blamed them for their damage, this study did not include a direct 
measure of the participants' perceptions of the persuasive nature of the message. 
Hypocrisy Induction 
There is a considerable literature on differences in participant responses to a 
manipulation depending on whether or not they have been reminded of their recent 
behavior. In general, participants who acknowledge that they have not always acted 
wisely or made the healthiest decisions are more compliant than participants who have not 
thought about their prior behavior. For example, in their work on cognitive dissonance, 
Elliot Aronson and colleagues found that participants who reviewed their sexual behavior 
history reported more intention to engage in safe sex and were more likely to obtain 
condoms and AIDS pamphlets than were participants who were not asked to think about 
their previous behavior, and therefore were not likely to recall their previous failure to use 
condoms (Aronson, Fried, & Stone, 1991 ; Stone, Aronson, Crain, Winslow, & Fried, 1994). 
A study of recycling behavior that employed a similar methodology conceptually replicated 
these results; participants made aware of past failures to recycle were more likely to 
volunteer to help a recycling organization than participants who did not review their failures 
to recycle (Fried & Aronson , 1995). 
In the current study, the first set of questions that participants answered included 
several questions about prior tanning behavior and use of sunscreen or other forms of 
protection. These questions may have unintentionally served as a hypocrisy induction 
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much like the Aronson studies (Aronson et al. , 1991 ; Fried & Aronson, 1995; Stone et al., 
1994). Answering these questions and recalling their failure to use good judgment in 
receiving UV exposure may have increased compliance in all participants, regardless of 
condition, and thus reduced differences between conditions, and between Bl and BW. 
More specifically, in the current study, low willingness and low intention to tan could be 
considered a form of compliance similar to that reported in the hypocrisy studies (Aronson 
et al., 1991 ; Stone et al., 1994). 
Limitations 
The data for this study were collected at a Midwestern university during the fall 
semester (approximately late September to mid November). This is a time of year when 
tanning behavior and intention to tan decline with the approach of cold weather and the 
natural tendency to wear less revealing (i.e., warmer) clothing. It is possible that larger 
differences in willingness and intention to tan as a function of condition would have 
emerged if the data had been collected in the late spring or early summer when people 
typically begin tanning in preparation for warm weather clothing . 
As described above, the informational aspect of this study may have served to 
overwhelm reactance tendencies. During the study, participants may have become very 
concerned about their UV damage, as exemplified by the damage revealed in their UV 
photograph. Thus, having their freedom to tan threatened may not have been as upsetting 
as having a different health behavior threatened may have been. Stronger reactance 
effects may have been discovered if the information presented to participants had not been 
as impactful or if the persuasive attempt were made more clear. 
Finally, collecting information on previous tanning behavior and protection prior to 
the manipulation may have served as a hypocrisy induction, as described above. 
50 
Hypocrisy inductions contribute to compliance, which is the antithesis of reactance. 
Therefore, more evidence of reactance may have been found if the potentially hypocrisy-
inducing information had been collected later in the experimental session. 
Conclusion 
Although an admonition to avoid future UV exposure and consistently use 
sunscreen did not provoke psychological reactance exactly as predicted, the current study 
still provides some support for the dual roles of criticism and freedom threat in a reactance 
response. People who are criticized for their unwise behavior respond by being less 
concerned about the consequences of the behavior. Likewise, people with high self-
esteem who think that only they are being told what behaviors they cannot engage in, 
resist by becoming more willing to engage in those behaviors. The current research 
suggests that health communications that seek to increase adherence to a medical 
recommendation may need to be careful to avoid criticism and direct the communication to 
multiple people. Once provoked, reactance to a health message may lead people to make 
unhealthy choices. 
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APPENDIX A. UV EXPOSURE QUESTIONS 
How many times have you been sunburned in your life? 
A. Never 
B. Once or twice 
C. A few times 
D. Several times 
E. Many times 
Have you ever been sunburned badly enough to blister? 
A. I have never been sunburned 
B. I've been sunburned, but not badly enough to blister 
C. One or two of my sunburns blistered 
D. Three or four of my sunburns blistered 
E. I have had at least five sunburns that blistered 
F. I have had more than five sunburns that blistered 
Have you ever had any of the following skin problems? (check all that apply) 
__ Pre-cancerous spots 
__ Diagnosed with skin cancer: -----------
__ Diagnosed with some other skin disease: ------------
None of the above 
Has anyone that you know well had any type of skin cancer? (check all that apply) 
__ immediate family member 
__ extended family member 
__ close friend 
__ co-worker 
__ someone else 
no one I know well --
Which of your family members has had any type of skin cancer? (check all that apply) 
mother __ sibling 
father aunt 
__ grandmother uncle 
__ grandfather cousin 
__ I'm pretty sure a relative has had skin cancer, but I'm not sure which relative 
Do you try to get a tan? 
A. Yes, as dark as I can get 
B. Yes, until I achieve the tan I want 
C. Yes, a little tan 
D. No, I don't try to get a tan 
E. No, I make an effort to avoid being tanned 
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As a teenager, did you try to get a tan? 
A. Yes, as dark as I could get 
B. Yes, until I achieved the tan I wanted 
C. Yes, a little tan 
D. No, I didn't try to get a tan 
E. No, I made an effort to avoid being tanned 
As a child, did you try to get a tan? 
A. Yes, as dark as I could get 
B. Yes, until I achieved the tan I wanted 
C. Yes, a little tan 
D. No, I didn't try to get a tan 
E. No, I made an effort to avoid being tanned 
Which of the following best describes how your parents handled your sun exposure when 
you were a child: 
A. They encouraged me to tan. 
B. They allowed me to tan. 
C. They never said anything about my sun exposure. 
D. They didn't want me to tan . 
E. They made me wear sunscreen, protective clothing, or stay in the shade so that I 
would not tan. 
Which of the following best describes how your parents handled your sun exposure when 
you were a teenager: 
A. They encouraged me to tan. 
B. They allowed me to tan. 
C. They never said anything about my sun exposure. 
D. They didn't want me to tan. 
E. They made me wear sunscreen, protective clothing, or stay in the shade so that I 
would not tan. 
How many times did you sunbathe (spend time in the sun for the primary purpose of 
"getting some color") last summer? 
A B c D E F G H 
0 times 1 time 2-3 4-6 7-9 10-14 15-19 20-24 
times times times times times times 
How many hours did you spend in the sun doing something other than sunbathing (e.g. 
work, sports) in a typical week last summer? 
A B c D E F G H I J 
I 
25 + 
times 
0 1-2 3-4 5-6 7-8 9-10 11-15 16-29 30-39 40+ 
hours hours hours hours hours hours hours hours hours hours 
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How many hours did you spend in the sun sunbathing in a typical week last summer? 
A B C D 
0 1-2 3-4 5-6 
hours hours hours hours 
E F 
7-8 9-10 
hours hours 
G 
11-15 
hours 
H 
16-29 
hours 
I 
30-39 
hours 
When you spend time in the sun for the primary purpose of getting some color, how 
frequently do you use sunscreen? 
A B c D E F G 
I am I never Less than About About About Over 90% 
never in use 10 % of 25% of 50% of 75% of of the 
the sun sunscreen the time the time the time the time time 
J 
40+ 
hours 
H 
I always 
use 
sunscreen 
When you spend time in the sun for some reason other than sunbathing, (e.g., working, 
playing sports, etc.), how frequently do you use sunscreen? 
A B c D E F G 
I am I never Less than About About About Over 90% 
never in use 10 % of 25% of 50% of 75% of of the 
the sun sunscreen the time the time the time the time time 
In general, when you spend time in the sun, how often do you use sunscreen on your 
face? 
1 2 3 4 5 6 
Never Occasionally Some of About half Most of Almost 
the time of the time the time Always 
When you spend time in the sun, how frequently do you use sunscreen on your body 
(arms, legs, neck, etc.)? 
1 2 3 4 5 6 
Never Occasionally Some of About half Most of Almost 
the time of the time the time Always 
H 
I always 
use 
sunscreen 
7 
Always 
7 
Always 
How often do you wear sunscreen when you know you will be outdoors for an extended 
period of time? 
1 2 
Never Occasionally 
3 
Some of 
the time 
4 
About half 
of the time 
5 
Most of 
the time 
If you wear sunscreen, what is the SPF you usually wear? 
5 or less 6-10 11-14 15-20 Greater than 20 
6 
Almost 
Always 
Don't know 
7 
Always 
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How many times did you use a tanning booth or salon in the last 12 months? 
A B 
O times 1-2 times 
c 
3-5 times 
D 
6-10 times 
E F 
11-15 times 16-20 times 
G 
More than 
20 times 
Over the entire course of your life, on average, how frequently have you used a tanning 
booth or lamp? 
1 
I have never 
used a 
tanning booth 
2 
Rarely- once 
a year or less 
3 
Infrequently-
a few times a 
year 
When do you try to be tan? (Check all that apply) 
A. I never try to be tan 
B. In the spring 
C. In the summer 
D. In the fall 
E. In the winter 
4 
Occasionally-
once a month 
or so 
5 
Often- a few 
times per 
month 
6 
Frequently-
more than 
once a week 
After not having been in the sun for several months, if you were to go out in the midday 
sun for one hour without sun protection, which of the following would best describe what 
would happen to your skin? I would ... 
A - Burn easily and not tan at all 
B - Burn easily, then the burn might turn into a light tan 
C - Burn moderately, then tan lightly 
D - Burn minimally, then turn a moderate brown tan 
E - Probably not burn, and develop a dark brown tan 
F - Not burn, I am dark skinned naturally 
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APPENDIX 8. INFORMATION CARD 
Skin Cancer 
Wrinkles & Age Spots 
~ 
WHAT YOU SHOULD KNOW: 
Skin cancc1· 1s Lhe mosl commnn form ol' cance1 . 1'b1s year alone. over one 11111lion people will be diagnosed wit h skm cancer. Some iypcs or 
skm cancer are known to be caused by chrome lower level sun cx.ro 
sure. whereas olhcr 1ypcs arc known to he caused by excessive sun ex 
posurc. Either way, sun exposure 1s ihc nuqm cause of sk in rnncc1 and skin 
cancer 1s largely preventable when sun protcct1011 1111.:asurcs arc 11sccl co11 s1s 
tcntl y. 
W1inklod, lcntl1cry. and sagging :.kin was once 1hought tn he an tncvitablc feature nl' normal chmnolog1cal aging I lrl\\cvc1 
l111s ts not true Wrmklcs and sagging sk 111 arc no~ known t(\ 
be due to chrn111c and excessive sun ex posure 'l 'hus. the sun ts 
111nk111g us grow old. The rnys that nourish and bathe the· \\mid are tl1c ve1) 
same ones tha1 me speeding up the clock for each nJ us. I llt.rnv1olct racl1.at1011' 
from the '!llll is the ma111 culprit111 the e.'tlemal agmg procc·ss nl tile ski11 
Ullrav1olct rad1at1on goes right to thr heart or ll\· u1~ cells 111 LIH' s.k111 and clili, 
rupts the fundamental mnch111cry that governs t11c 11;1.wk111gs of each cell T[ic;, 
sun's rays change the cells' abil!Ly lo do 1hcir cverydav 1nh and prndi.rcc llun_g~ 
like c11zy111cs and pro1cms tha1 we need 10 susta111 a health y lilt· 1k causc t\11 
skin conta111s h11fums nl crlls. \1l11ch nrc m f'1rliJ.,J;i.llntact w1L!l .. l~ 0>'\Itl; li;,@\' 
our skin takes 1he brnm of th.c sw1·s cl:unage,, Th\< ~uJJ °§lk1Y!ii Qlfl1fill''m•£J:•l.>fTt· 
nf ll'l'lllkles. C'c lJ s beneath lhc skm make.; l.hc Jll'flH.: lll 
saggrng. These prn1e111s arc.: cal.led collagen a~1d 0h1s 
dow n hv agi ng and phn1na~.111 g, 
rhc first '-.lgns or aging show up nn tl1~krn 
el'ful radiatwn fl·mn th;~Ji,tlll pmduees ~.rel'lhl 
~tnd dry tc\ lUI C', a wrmklcd ·opprai'l\11<:'~ ~111rl J.Yg.t'- ~pUI 
Ul 
(J) 
"VJIAT YOU SHOULD KNOW: 
OVER 90% OF WRINKLES ARE CAUSED BY THE 
SUNS RAYS, RATHER THAN EYTHE NATURAL 
AGING PROCESS 
WRINKLES & AGE SPOTS CAN BE PREVENTED BY 
RECllJL/\R USE OF SUNSCREEN WITH SPF OF AT 
LEAST l5 
• TT TAKES ONE PAl,.,MFUL OF SUNSCREEN LOTION 
TO COVEI< YOUR ENTIRE BODY 
OVER 90% OF SKfN CANCERSARECAUSEI) BYTHE 
SUNS RAY$ 
• SKIN CJ\NCER CAN BE PREVENTED BYREGULAR 
USEOFSUNSCRJ!EN WITH SPFOFATLEAST 15 
These two women are the same age, but the 
one on tho right looks much older (due to wrin· 
kles and age spots). The one on the left has 
taken care to protect her skin"from Lhe sun. 
01 
"'1 
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APPENDIX C. DEPENDENT VARIABLES 
Behavioral Intention 
Use the scale below to indicate how likely you are to do each of the following activities in 
the next 6 months: 
1 
Definitely WILL 
NOT do this 
2 3 4 
Spend time in the sun to get some color (sunbathe) 
Use a tanning booth or salon 
Use a self-tanning product 
Behavioral Willingness 
5 6 7 
Definitely WILL 
do this 
Suppose that it is the first warm and sunny day that you have not been tied up with either 
classes or work for a long time. You have had a really hard week and are anxious to get 
outdoors. A group of friends is heading outdoors right now, and you do not have any 
sunscreen. Under these circumstances how willing would you be to do each of the 
following : 
1 
Not at all 
willing 
2 3 4 
Maybe 
5 6 
Go outside and enjoy the sun for a few hours without any form of sun protection. 
Go outside unprotected, but only for 30 minutes. 
Go outside, but stay in the shade to avoid the sun. 
7 
Very willing 
Suppose that you won a certificate for a month of free tanning at a local tanning salon. 
How willing would you be to do each of the following : 
1 
Not at all 
willing 
2 3 4 
Maybe 
Tan several times a week for the entire free month. 
Go tanning just a couple times. 
5 6 7 
Very 
willing 
Use the certificate to have UV-free airbrushing or Mystic tanning (artificial spray tanning). 
Give the certificate to a friend instead of going tanning yourself. 
See if the salon will exchange tanning for lotions, sunless tanners, or other products. 
Throw the certificate away. 
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Tanning Attitudes 
We would like to know what you think about tanning. Use the scale below to indicate how 
much you agree with EACH of the following statements. 
1 
Strongly 
Disagree 
2 
Disagree 
3 
Neither Agree 
nor Disagree 
Having a tan improves the way most people look. 
Having a tan makes me look healthy. 
People who work at getting a tan are pretty dumb. 
I feel more attractive when I have a tan. 
Using sunscreen regularly is just too much trouble. 
I would not use sunscreen regularly because I like to be tan. 
It is very important to me to have a tan. 
Tanning Concerns 
4 
Agree 
5 
Strongly Agree 
We would like to know what you think about tanning . Use the scale below to indicate how 
much you agree with EACH of the following statements. 
1 
Strongly 
Disagree 
2 
Disagree 
3 
Neither Agree 
nor Disagree 
The possibility of getting wrinkles and age spots worries me. 
4 
Agree 
I don't need to worry about getting wrinkles or age spots until I am much older. 
I do not worry much about getting skin cancer from the sun. 
Having a tan is not worth the damage it causes to my skin. 
5 
Strongly Agree 
If I do not protect my skin from the sun and UV rays , it is likely that I will look a lot older 
than I really am in the future. 
Manipulation Check Items 
1 2 
Not at all 
3 
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4 
Somewhat 
I am responsible for my level of UV damage. 
5 
The information about my UV damage was presented forcefully. 
1 
Strongly 
Disagree 
2 
Disagree 
The experimenter was polite. 
The experimenter was respectful. 
The experimenter was forceful. 
The experimenter blamed me. 
The experimenter was professional. 
3 
Neither Agree 
nor Disagree 
4 
Agree 
6 7 
Completely 
5 
Strongly Agree 
What percentage of wrinkles are caused by UV exposure? ______ _ 
How much sunscreen should be used to cover your entire body? _______ _ 
Was the information on cancer statistics that you were presented with useful? 
1 
I did not read 
the statistics 
2 
Not at all 
useful 
3 4 5 6 
Very useful 
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APPENDIX D. CANCER STATISTICS 
2004 SKIN CANCER FACT SHEET 
• Over half of all new cancers are skin cancers. 
• More than 1 million new cases of skin cancer will be diagnosed in the United States 
this year.* 
• About 80 percent of the new skin cancer cases will be basal cell carcinoma, 16 
percent are squamous cell carcinoma, and 4 percent are melanoma. 
• Both basal cell carcinoma and squamous cell carcinoma have a better than 95 
percent cure rate if detected and treated early. 
• An estimated 10,250 people will die of skin cancer this year, 7,910 from melanoma 
and 2,340 from other skin cancers.* 
• There will be about 95,880 new cases of melanoma in 2004 - 40,780 in situ 
(noninvasive) and 55, 100 invasive (29,900 men and 25,200 women).* This is a 4 
percent increase in new cases of melanoma from 2003. In 2004, at current rates 
one in 37 Americans have a lifetime risk of developing melanoma and one in 65 
Americans have a lifetime risk of developing invasive melanoma. 
• One person dies of melanoma every hour. In 2004, 7,910 deaths will be attributed 
to melanoma - 5,050 men and 2,860 women.* Older Caucasian males have the 
highest mortality rates from melanoma. 
• The incidence of melanoma more than tripled among Caucasians between 1980 
and 2003. 
• More than 77 percent of skin cancer deaths are from melanoma. 
• Melanoma is more common than any non-skin cancer among women between 25 
and 29 years old. 
• Invasive melanoma is the fifth most common cancer in men and the seventh most 
common cancer in women.* ** 
*Source: American Cancer Society's 2004 Facts & Figures 
**Excluding basal cell carcinoma and squamous cell carcinoma, which together are the 
most common cancers in both sexes. 
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APPENDIX E. HANDOUTS 
When it comes to your skin and the sun, a little knowledge can go a very long way. The 
more sensible you are about sun exposure, the more you can enjoy outdoor activities and 
limit the risks of overexposure. By incorporating these simple, sun-safe steps into your 
daily routine, you can reduce the harmful effects of the sun on your skin. 
1. Apply sunscreen daily. Use a broad spectrum sunscreen with a Sun Protection 
Factor (SPF) of at least 15. Apply before you go outside. Give maximum protection 
to the parts of your body that get the most exposure: your face, hands, forearms, 
shoulders, ears, back of the neck, and top of the head. Use a lip balm with a 
sunscreen for your lips, which can blister if unprotected. 
2. Reapply often. When outdoors for long periods of time, or after toweling off, 
excessive perspiration, prolonged swimming or vigorous activity, remember to 
reapply. 
3. Wear a sunscreen every day, all-year round. This is true even on cloudy or 
overcast days, since 80% of the sun's rays can penetrate light clouds, mist, and 
fog. Also, incidental exposure, like the kind received unintentionally while gardening 
or walking the dog, accounts for 80% of lifetime exposure. 
4. Know the Sun Protection Factor (SPF) appropriate for your skin type and 
intended time in the sun. The SPF number indicates how many times longer a 
person can stay in the sun before beginning to burn when using a sunscreen, than 
they would without using any sunscreen at all. SPF numbers generally range from 
2 to 50. 
5. Wear a hat and protective clothing. Hats with wide brims provide additional sun 
protection as do tightly woven, dark colored shirts and pants that keep the sun out. 
6. Don't forget sunglasses. Whenever outdoors, wear sunglasses that block UVA 
and UVB rays . 
7. Seek the shade and avoid the midday sun. If your shadow is shorter than you 
are, you're more likely to sunburn. Plan outdoor activities before 10 a.m. or after 4 
p.m., when the sun's rays are less intense. 
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8. Protect children. Minimize sun exposure and apply sunscreen to children six 
months and older. Keep children younger than six months old out of direct sunlight. 
However, if adequate clothing and shade are not available, sunscreens may be 
appropriate for use on infants younger than six months. Be sure to ask your doctor. 
9. Be particularly careful in higher altitudes and tropical climates. Solar radiation 
is more intense in these areas. If you are vacationing , remember to wear a high 
SPF and reapply often . 
10. Be extra careful near highly reflective surfaces such as sand, concrete, water 
or snow. Apply a sunscreen even when you 're underneath a beach umbrella; the 
rays can reflect off the sand and reach you. 
11. If you are taking medication, check with your physician or pharmacist before 
going into the sun. Some medicines can make your skin more sensitive to the 
sun . 
12. Moisturize skin after sun exposure. Look for after-sun products that contain 
moisturizers, such as Vitamin E and aloe to replenish lost moisture after sun 
exposure. 
13. Learn the signs of skin cancer: 
• A skin growth that increases in size; 
• A mole, birthmark or beauty mark that changes color, increases in size or 
thickness, changes in texture or is irregular in outline; 
• A spot or growth that continues to itch, hurt, crust, scab, erode or bleed ; 
• An open sore or wound on the skin that does not heal or persists for more 
than four weeks, or one that heals and then reopens. 
If you have any of these signs, consult your doctor immediately. 
* Adapted from www.coppertone.com/sunsafety 
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RULE #1- AVOID INTENSE SUN, ESPECIALLY BETWEEN 10:00 AM AND 4:00 PM. 
Don't think that sunscreen allows you to bake in the sun . Wear long sleeves, preferably of 
a tight weave fabric. Stay in the shade when you can . If you're at the beach, get a beach 
umbrella. 
RULE #2- LOOK FOR BROAD-SPECTRUM PRODUCTS RATED AT SPF 15 OR 
HIGHER. 
The slightly greater protection offered by higher SPF ratings may be needed for people 
when a) exposure times are long, b) in extreme climates (e.g., high altitude, tropical 
latitudes, etc ... ), or c) for people who are very fair skinned. Stronger SPFs are also 
recommended for people who tend to scrimp on the amount of sunscreen they apply. 
RULE #3- APPLY SUNSCREEN AT LEAST 30 MINUTES BEFORE SUN EXPOSURE. 
This will allow bonding-based formulas to bond to the skin. For added protection, you may 
also wish to consider products with titanium dioxide. 
RULE #4- USE A GENEROUS AMOUNT OF SUNSCREEN AND RE-APPLY IT OFTEN. 
The American Cancer Society states that adults in swimwear need one ounce of 
sunscreen to cover the entire body. Your coverage may very. Sunscreen should be re-
applied AT LEAST once during the day. 
RULE #5- DON'T THINK THAT SUNSCREENS MAKE YOU IMMUNE TO THE SUN. 
To the contrary, even if you wear sunscreen and don't burn, sun exposure can depress the 
immune system. 
RULE #6- WEAR A WIDE-BRIMMED HAT AND UV-BLOCKING SUNGLASSES. 
Your eyes need protection as much as your skin does. 
RULE #7- USE A LIP BALM RATED SPF 15 OR HIGHER. 
Lips need protection too!! 
RULE #8- AVOID SUNBURN LIKE THE PLAGUE. 
Ditto for sunlamps and tanning booths. 
RULE #9- EXAMINE YOUR SKIN ON A REGULAR BASIS. 
Any mole that changes shape/color/size, any sore that doesn't heal, or any persistent 
patch of irritated skin or small growth may be a sign of cancer and needs to be 
professionally evaluated. 
RULE #10- SUNBURN BLISTERS ARE SECOND DEGREE BURNS- SEE A DOCTOR. 
Remember that sunburns can look mild at first, but over a period of time, they can progress 
to the blister stage. 
**This list is courtesy of www.rmsunscreen.com 
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If you have any concerns about your skin , you can make 
an appointment with a doctor or nurse practitioner at the 
Thielen Student Health Center to have your skin checked . 
To make an appointment, call 294-5801 . 
To speak to someone regarding skin cancer or related issues, 
please contact the American Cancer Society (ACS): 
call their 24 hrs/day toll-free number: 
1-800-ACS-2345 
or visit the ACS website at www.cancer.org . 
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APPENDIX F. DEBRIEFING 
We're almost done. I'd just like to ask you a few more questions. We are always looking for ways 
to improve our questions and our studies. Were any of the questions you answered unclear or 
confusing in any way? 
Do you have any questions about your photos or about the skin readings I took? 
Have you heard anything about this study from friends or classmates? 
Have you been in any other studies about UV exposure? If yes -7 can you tell me what it was 
about? 
As I mentioned in the beginning, we are working with the Health Center to learn more about UV 
exposure and college students. The technology for detecting UV damage is increasing every day, 
and so is our knowledge. Unfortunately, skin cancer is becoming more and more common, and we 
now know that UV exposure is the largest cause. With this study, we're hoping to learn how 
vulnerable college students in the Midwest are to UV damage so we can prevent skin cancer. The 
information about skin cancer and photoaging, which is wrinkling and age spots, that you read on 
the colored card at the beginning of the study is accurate information, and those pictures came from 
a dermatologist's office. And if you read the statistics that were presented on the computer, those 
were from the American Cancer Society and they are the most up-to-date, accurate statistics we 
could find. 
However, it is not true that we are able to determine exactly how much UV damage a person has by 
taking their photographs or skin readings, or interpreting answers to questions about sun burns and 
previous UV exposure. It IS true that almost everyone has some level of UV damage and it is true 
that those UV photographs I took of you do show your current underlying damage, just as I 
explained to you when we looked at the photos. But we don't know exactly how much damage you 
have, or whether or not this damage will become skin cancer. The experimenters in this study, 
including myself, are not qualified to make a diagnosis like that -only a licensed medical 
professional, like your doctor or a dermatologist, can give an accurate diagnosis about your level of 
UV damage, and what that damage might become over time. If you have any questions or 
concerns about your skin, you should see a physician. The Student Health Center here on campus 
is aware of this study, and they will take appointments to do skin screenings. 
The reason I told you earlier that you have a lot of damage is because part of the purpose of this 
study is to see how students will respond and answer our questions when we tell them they have a 
lot of damage. We tell fill_ students who participate in this study that they have a lot of damage. 
Do you have any questions about the goals of this study, or anything else? 
There is one last thing. I have a favor to ask of you. It is very important for the results of our study 
that you do not discuss the details of this study, what you did here today and what we told you with 
other students who may participate. It is very important that people come to the study without 
knowing much about it. If someone should ask what this experiment is about, we would appreciate 
if you say only that it deals with UV exposure. I would really appreciate it if you can do that for us. 
Also, we'd like your permission to keep the photographs I took of you- we use them for research 
purposes only, and I have a consent form here for you to sign if you're willing to let us keep them. 
Would you like a copy of the informed consent you signed at the beginning of the study? As I said 
earlier, we may be calling you later in the semester to see if you're willing to participate in a 15- 20 
minute follow-up. Thank you very much for participating today! 
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